The membrane interaction of amphiphilic model peptides affects phosphatidylserine headgroup and acyl chain order and dynamics. Application of the "phospholipid headgroup electrometer" concept to phosphatidylserine.
Deuterium nuclear magnetic resonance (2H NMR) was used to study the interaction of amphiphilic model peptides with model membranes consisting of 1,2-dioleoyl-sn-glycero-3-phospho-L-serine deuterated either at the beta-position of the serine moiety ([2-2H]DOPS) or at the 11-position of the acyl chains ([11,11-2H2]DOPS). The peptides are derived from the sequences H-Ala-Met-Leu-Trp-Ala-OH (AX, one-letter code with X = MLWA) and H-Arg-Met-Leu-Trp-Ala-OH (RX+) and contain a positive charge of +1 (AXme+) or +2 (RXme2+) at the amino terminus or one positive charge at each end of the molecule (AXetN2+). Upon titration of dispersions of DOPS with the peptides, the divalent peptides show a similar extent of binding to the DOPS bilayers, which is larger than that of the single charged peptide. Under these conditions the values of the quadrupolar splitting (delta vq) of both [2-2H]DOPS and [11,11-2H2]DOPS are decreased, indicating that the peptides reduce the order of both the DOPS headgroup and the acyl chains. The extent of the decrease depends on the amount of peptide bound and on the position of the charged moieties in the peptide molecule. The effects exerted by the peptides on the delta vq value of [2-2H]DOPS are consistent with the PS headgroup responding as a molecular electrometer to the surface charge resulting from the presence of the peptides in the lipid-water interface. The effects on the acyl chain deuterons are in agreement with a localization of the peptides intercalated in between the lipid headgrouops.(ABSTRACT TRUNCATED AT 250 WORDS)